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to the valve 
grounded by the 



Ail 



ar sleeve engages 
fluid flows through 
from the third, fluid 



- 2 - 

valve seat surfaces Zt—lld^Z* 

second end of the tubular sleeve; 

the third fluid conduit opens 
chamber by way. of a port which is 
first valve seat surface; and 

when the first end of the tu 
the first valve seat surface the 
the tubular passage in the sleeV 

conduit- to the second fluid" conduit and when the 
second end of the tubular sleeve engages the second 
valve seat surface then fluid/ flows through a gap 

^. - <T ._ t end 0 f the/ tubular sleeve and the 
between the first end of t | from the 

first valve seat to the th^a rJ - uia 
•F-jr-Qh fluid conduit wherein. 

first tiuia hiase/the sleeve into engagement 

a spring means biases tii« 
with the first valve sea^ surface; . 

■ characterised in thAt : . a -, 0f ™ ' 

Hirectlv on the sleeve, 
the spring means aits directly o 

The present inveiion in a second aspect provides 
a control valve for c/ntrolling flow of hydraulic 
fluid, the control Wive comprising: 

a valve housing/; - _ ' -i" ve 

a sleeve slidaSle in a valve chamber in. the valve 

hOUSi a 9 fi,s t fluid/conduit for connecting the valve 
chamber to a sour! of pressurised hydraulic fluid; . 
^ second fluid conduit for connecting the valve 
chamber to a f lu3d- return for returning' hydraulic 

"^VchirTflfcnduit for connecting the valve 
chamber to del/ver hydraulic f luid to -d receive 
hydraulic fluiprom apparatus vhich uses the 
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hydraulic fluid flow controlled by theycontrol valve, 
wherein: 



.eeve, 



I having a tubular 



the sleeve is a tubular sl< 
5 passage therethrough; 

the valve housing has a pair/of spaced apart 
•valve seat, surfaces, a first val/e seat surface which 
is engageable by a first end of ihe tubular sleeve 
and a second valve seat surfacJwhich is engageable by 
10 a second end of the tubular sleeve; 

the third fluid conduit opens on to the valve 
chamber by way of a port whiojn is surrounded by the 
first valve seat surface; an< 

when the first end of the tubular sleeve valve 
engages the first valve seal surf ace then fluid flows 
through the tubular passage? in the sleeve to the thxrd 
fluid conduit from the firit conduit and when the 
second end of the tubular /sleeve engages the second ■ 
valve seat surface then' fluid flows through a gap • 
between the first end of/the tubular sleeve valve and 
the first valve seat f roi the third fluid- conduxt to 
the second fluid conduit!; wherein: 

a spring means biuJes the sleeve . into engagement, 
with the first valve seat surface; 
25 characterised in tltiat: 

the spring means lets directly on the sleeve. 

Both aspects of tie invention share a common 
inventive feature thai a sleeve is used to seal 

30 against two different end surfaces of the valve. In 

US-A-5064166 the tubuJLar sleeve valve seals agaxnst • 
only .one end surface. The present invention provxdes 
a valve which has a connection to both a pressure line 
and a return line and which can control flow of fluxd 

35 from the pressure line through the valve or flow 
through the valve ba.de to a return line. 
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CLAIMS 




1. A control valve for controlling /low of hydraulic 
fluid, the control valve comprising^ 
a valve housing; „ 

. sleeve slidable in a valve /hanfcer in the valve 

housing; - ■ a . 

a first fluid -conduit for connecting the valve 
chamber to a source of pressurised hydraulic fluid, 

a second fluid conduit for/connecting the valve 
chamber to a fluid return for Returning hydraulic 
fluid to a reservoir; S 

a third fluid conduit fqf connecting the valve 
chamber to deliver hydraulic If luid to and receive 
hydraulic fluid from apparatus which uses the 
hydraulic fluid flow controlled by the control valve, 

wherein^ ^ ^ tub ul^r sleeve having a tubular 

passage therethrough; 

the valve housing ha J a pair of spaced apart 
valve seat surfaces, a first valve seat surface which 
is engageable by a 'first Lnd of the tubular sleeve 
and a second valve seat Jurface which is engageable by 
a second end of the tubular sleeve; 

the third fluid conduit opens on to the valve 
chamber by way of a P or| which is surrounded by the 
first valve seat surfacfe; and 

when the first end of the tubular sleeve engages 
the first valve seat sfface then fluid ."^f^ 
the tubular passage in the sleeve from- the third fluid 
conduit to the second fluid conduit and when the. ,.. 
second end of the tubular sleeve engages the second 
valve seat surface thJn fluid flows through a gap 
' between the first end of the tubular sleeve and the 
first valve seat to tie third fluid conduit from the 
first fluid conduit; ^herein: 




BEST AVAILABLE COPY p^gp 



J mm 



12 - 



10 



15 



20 



25 



30 



35 



a spring means biases the. si 
with the first valve seat surface; 
characterised in that: 
-the . spring means acts direct 



eeve. 



'into engagement 



on the sleeve. 



2. A control valve for controlling flow of hydraulic 
fluid, the control valve comprising: 
a valve housing; j 

a sleeve slidable in a v/lve chamber in the valve 

housing; # , 

a first fluid conduit fibr connecting the valve 
chamber to a source of pres/urised hydraulic fluid; 

a second fluid conduit for connecting the valve 
chamber to a fluid return fox returning hydraulxc 
fluid to a reservoir; 

a third fluid conduit for connecting the valve 
chamber to deliver hydraulic fluid to and receive 
hydraulic fluid from apparatus which uses the 
hydraulic fluid flow controlled by the control valve, 

wherein: I . , 

the sleeve is a txfcular sleeve having a tubular 

passage therethrough; 

the valve housing/ has a pair of spaced apart 
valve seat surfaces, 3 first valve seat surface which 
is engageable by a fifst end of the tubular sleeve 
and a second valve sett surface which is engageable by 
a second end of the tiubular sleeve ; 

the third fluid (conduit opens on to the valve 
chamber by way of a port which is surrounded by the 
first valve seat, surjface; and 

' ' when the first end of the tubular sleeve valve 
engages the first vllve seat surface then fluid flows 
through the tubular passage in the sleeve to the third 
fluid conduit from the first conduit and when the 
second end of the iJubular sleeve engages the second 



valve seat' surface 



- then fluid flows through a gap 

betweertne^irst And of the tubular sleeve and the ■ 
first valve seat f torn the third fluid conduit to the 
second fluid conduct; wherein: 
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a spring means biases the sleev/ into engagement 
with the first valve seat surface; 
characterised in that: 

the. spring means acts directly on the sleeve. 

3 a control valve as claimed/in claim 1 or claim 2 
wherein the tubular sleeve is Connected by a rod to an 
armature located outside the v/alve chamber the 
armature being located within/ an electrxcal coil -also 
located outside the valve chamber. 

4 A control valve as claimed in claim 3 wherein the 
spring means comprises a s/rig which acts between a 
spring seat provided in the valve housxng and a spring 
seat fixed to the extericl of the sleeve 

5 A control valve as /laimed in claim 3 wherein the 
spring means applies a Jreload on the sleeve whxch 
must be overcome by a trignetic force applxed to the 
armature by a magnetic If ield generated by the 
electrical coil before! the sleeve moves away from the 
first valve seat surf ape. 

/ 

6 A control valve is claimed in, any one of the 
preceding claims wheJein a compliant seal is provxded 
to act between the elterior of "the tubular sleeve and 
facing surface of tht valve housing in orde r to 
prevent fluid passiX along the outside of the tubular 

sleeve between the Jirst and second fluid conduxts and 
wherein the compliant seal deforms when the sleeve 

slides in the valvJ chamber so as to reduce or prevent 
■ sliding contact between the sleeve and the complxant 

seal . I 

7 A control valje as claimed in any one of the 
preceding claims wierein the first fluid conduit opens 
on to the valve chimber by way of a gallery whxch 
surrounds the first end of the tubular sleeve valve. 
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o a control valve as claimed iiyany one of the 
^ecedin^ claims wherein the seco/d fluid conduit 

oP^s onto the valve ^^^^^SU 
which surrounds the second encyor 

valve . 

9 K control valve as clawed in any one of the 

a tubular wall which tapers- xn thickness ac 
of the tubular sleeve va. 

10 A control valve s/stem for controlling a 
Hvdraulic actuator wh/ch has a control valve as 
hydraulic act j o:recedin g claims, wherein 
claimed in any one of/ the P r ^ Ced ^ 9 valve with 
the control valve W^^J^^^^^ by 
rate of fluid flow tfhrough the control J a 

• controlling a timing of switching <^£T^ 
between engagement/ with the first ana. 

seats 

X1 A control v/lve substantially as hereinbefore 
Ascribed with £ference to and as shown » the 
accompanying drawings. 
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